
OMe

MeO

BrMe

O

1) 1, (PPh3)2PdCl2, CuI, 
i-Pr2NH, 70°C, 18h
then NH2OH*HCl

OMe

MeO

Me

OTBS

N
OH

2) AgOTf (2 mol%), 
CH2Cl2, 40°C, 30 min

OMe

MeO

Me

N
O

OTBS

99% yield
77% yield

MeO

OTfMe

TMS
OMe

1’) 2, CsF, MeCN, 80 °C, 2h
then aq. NH4OH, 60 °C, 8 h

MeO

Me

OMe

N

Me

OH 2’) Tf2O, pyridine, 
CH2Cl2, 0 °C, 30 min

MeO

Me

OMe

N

Me

OTf

45% yield 94% yield

3) Pd(OAc)2 (20 mol%)
P(t-Bu)2Me*HBF4 (50 mol%)
CsOPiv (40 mol%)
Cs2CO3 (3.5 eq.)
toluene, 130 °C, 4.5 h

MeO

Me

OMe

N

Me

N
O OTBS

OMe
Me

MeO

4) MeReO3 (6 mol%), aq. H2O2
CH2Cl2, 23 °C, 1 h

MeO

Me

OMe

N

Me

N
O OTBS

OMe
Me

MeO

O

5) Ac2O, 
23 °C, 12 h

MeO

Me

OMe

N
N
O OTBS

OMe
Me

MeO

OAc

93% yield

62% yield

MeO

Me

OMe

N
N

OH

OMe
Me

MeO

OAc

6) Fe0 (10 eq.),
AcOH, 50 °C, 3 h
then KF (10 eq.)
23 °C, 12 h

61% yield
7) TEMPO, NHS, PhI(OAc)2,
CH2Cl2, 23 °C, 3 h
then p-TsOH*H2O, MeOH,
65 °C, 5 h

MeO

Me

OMe

N
N CO2Me

OMe
Me

MeO

OH

65% yield

OTBS

1

O

Me OMe

O

2

Sonogashira coupling



8) H2 (60 bar), [Ir(cod)Cl]2, L*
TBAI, 60 °C, 18 h —> 80 °C, 24 h

MeO

Me

OMe

N
NH

O
OH

H

OMe
Me

OMe

83% yield
>20:1 d.r.
>99% (after recryst.)Fe

(Ar)2P
(Xyl)2P

Me

L* =

9) aq. CH2O, 
NaBH(OAc)3,
DCE, 23 °C, 15 min

10) NCSac, HFIP, 
0 °C, 1 minMeO

Me

OMe

N
N

O
OH

H

OMe
Me

OMeMe

Cl
Cl11) Pd G3 Dimer (50 mol%),

AdBippyPhos (200 mol%),
CsOH*H2O, dioxane, 
90 °C, 3 h

MeO

Me

OMe

N
N

O
OH

H

OMe
Me

OMeMe

OH
HO

66% yield, 2 steps46% yield

12) Li(EtO)2AlH2, THF, 0 °C, 45 min
then AcOH, KCN
13) DDQ, acetone, H2O, 23 °C, 1 h

MeO

Me

N
N

CN
OH

H

OMe
Me

OMe

O
O

MeO OH
MeO

Me

N
N

CN
OH

H

OMe
Me

OMe

O
O

O

50% yield

33% yield 32% yield

Jorunnamycin A

14) Ac2O, DMAP, MeCN
then aq. AgNO3, 45 °C, 30 min

MeO

Me

N
N

OH
OAc

H

OMe
Me

OMe

O
O

O

68% yield

(—)-Jorumycin

S
N

O

O O

Cl

NCSac

[2] E. R. Welin, A. Ngamnithiporn, M. Klatte, G. Lapointe, G. M. Pototschnig, M. S. J. McDermott, D. Conklin, C. D. Gilmore, P. M. Tadross, 
C. K. Haley, K. Negoro, E. Glibstrup, C. U. Grünager, K. M. Allen, S. C. Virgil, D. J. Slamon, B. M. Stoltz, Science 2019, 363, 270 - 275.



Me

Me

O
1) Me2NNH2, TFA, benzene, 80 °C
2) 3, LDA, THF, -78 °C
3) 1M HCl, THF, 50 °C
4) MeI, NaH, DMF, 0°C

Me

Me

O

O

OMe 5) Pd2(dba)3 (2.75 mol%)
(R)-CF3-t-BuPHOX (6 mol%)
(2:1) hexanes:toluene, 40 °C

Me

Me

O Me

6) PdCl2 (20 mol%), CuCl,
DMF:H2O (9:1), 23 °C
7) KOH, xylenes, 110 °C
8) NBS, MeCN, 0 °C

Me

Me

OBr

Me

9) 4, XPhos Pd G2 (3 mol%)
0.5 M K3PO4, THF, 50 °C

Me

Me

O

Me

N
H

Boc Me Me

BPin
NHBoc

Me
Me

4

O

Cl O

3

10) TFA, DCM, 23 °C
then aq. NaHCO3
then SiO2

Me

Me

Me

NH

Me
Me

Me
OTFA

Me

Me

O

Me

H3N
Me Me

Me

Me

Me

NH

Me
Me

NaHCO3

SiO2

11) P450 8C7 (0.02 - 0.04 mol%)
NADP (10 mol%), i-PrOH, ADH,
2.5 mol% DMSO in KPi buffer (pH 8),
23 °C, 12 h
12) DMP, CH2Cl2, 0 °C, 4 h

Me

Me

Me

N

Me
Me

Me

O

21% yield, 2 steps

Nigelladine A

75% yield 88% yield

63% yield,
3 steps

96% yield66% yield, 4 steps

asymmetric allylic alkylation

[1] S. A. Loskot, D. K. Romney, F. H. Arnold, B. M. Stoltz, J. Am. Chem. Soc. 2017, 139, 10196 - 10199.


